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Silver nanoparticles synthesized by dried biomass of Lactobaciluus acidophilus 01 strain was 
evaluated against toxicity of genomic DNA isolated from bacteria (E. coli) fungi (Beauveria bassiana) 
algae (Seenedesmus acutus) and human blood adopting standard condition was discussed in the 
present study. Synthesized silver nanoparticles were characterized by UV-Vis spectroscopy and SEM. 
The UV-Vis spectroscopy revealed the formation of silver nanoparticles by yielding the typical silver 
plasmon absorption maxima at 430 nm and SEM micrograph indicates the uniform spherical 
particles within the size range of 45.60 nm. The energy dispersive X-ray spectroscopy (EDX) of the 
nanoparticle confirmed the presence of elemental silver signal as strong peak. The above synthesized 
silver nanoparticles didn’t cause any toxic effect on all the tested genomic DNA at all tested 
concentrations which reveals nil genomic nanoparticles induced toxicity. 
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Nanotechnology is significant on account of its pre-eminence 
upon the comprehension, use, and control of matter at 
magnitudes of a minute scale, akin to approaching atomic levels, 
with which to manufacture new substances, instruments, and 
frameworks [1]. Nanoparticles possess exceptional physical and 
chemical properties which lead to rapid commercialisation. 
Nanotechnology is currently employed as a tool to explore the 
darkest avenues of medical sciences in several ways like imaging 
[2], sensing [3], targeted drug delivery [4], gene delivery 
systems [5] and artificial implants [6]. Hence, nanosized organic 
and inorganic particles are catching increasing attention in 
medical applications due to their amenability to biological 
functionalization [7]. Based on enhanced effectiveness, the new 
age drugs re-nanoparticles of polymers, metals or ceramics can 
combat conditions like cancer [8] and fight human pathogens 
like bacteria [9]. Silver nanoparticles (Ag-np) are among the 
most commercialised nanoparticles due to their antimicrobial 
potential. Ag-np based cosmetics, therapeutic agents and 
household products are in wide use, which raised a public 
concern regarding their safety associated with human and 
environmental use. No safety regulations are in practice for the 
use of these nanomaterials [10]. Production of silver 
nanoparticles can be achieved through different methods. 
Chemical approaches are the most popular methods for the 
production. However, some chemical methods cannot avoid the 
use of toxic chemicals in the synthesis protocol. Since noble 
metal nanoparticles such as silver, gold nanoparticles are widely 
applied to human contacting areas. There is a growing need to 
develop environmentally friendly processes of nanoparticles 
synthesis that do not use toxic chemicals [11]. 
Biological systems have a unique ability to control the 
structure phase and nano structural topography of the inorganic 
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crystals [12]. Biological methods based on microbes such as 
bacteria are able to absorb and accumulate metals and can be 
used in the reduction of metal ions and thus known to synthesis 
of nanoparticles [13]. Now, there are lots of issues are raised on 
release of nanoparticles and their impact on non target organisms. 
Environmental Protection Agency, announced its intent to 
request information regarding analytical test methods, fate and 
transport in the environment, and other relevant information 
from manufacturers of nanomaterials [14]. There is now a wider 
debate about the risks and beneﬁts of the many manufactured 
nanomaterials [15]. 
Lactobacillus acidophilus 01 strain used in the study was 
isolated by serial dilution technique using Modified 
Lactobacillus Agar (Hi-media, India). The bacterium was 
identified based on cultural and biochemical characteristics. For 
inoculum preparation, a loopful of bacterial culture was 
inoculated in a 250 ml of conical flask containing 100 ml sterile 
MRS broth. The flask was incubated at 303C for 32 h on a rotary 
shaker at 200 rpm, and the cells were harvested by centrifugation 
at 3000 rpm for 15 minutes and the collected cell pellets was 
dried in hot air oven at 603C for 24 h. 
In a typical procedure of nanoparticle synthesis, the dried 
cell pellets were washed thrice with Milli-Q-deinosied water and 
the washed cell pellets were transferred to 500 ml of conical 
flask containing 200 ml of milli-Q-deinosied water and kept on a 
rotary shaker at 200 rpm for 72 h. After the incubation, the cell 
suspension was filtered through Whatmann filter paper (no. 1). 
Silver nitrate (AgNO3, 1mM) was mixed with 50 ml of cell 
filtrate in a 250 ml of Erlenmeyer flask and agitated at 303C 
under dark conditions, the flask was observed for color change 
from pale yellow to brown. Control was run along with 
experimental flask. 
The reaction mixture was analyzed periodically using 
UV-Vis spectrophotometer. The absorbance was measured in the 
range 400.800 nm, which includes the plasmon absorbance peak 
of the silver nanoparticles centered at 430 nm. Further the 
samples were characterized by SEM and EDX. The genomic 
toxicity of silver nanoparticles was evaluated by obtaining the 
genomic DNA from bacteria (E. coli) fungi (Beauveria bassiana) 
algae (Seenedesmus acutus) human blood. Genomic DNA 
isolation from respective sources was performed by standard 
methods [15] and the extracted pure DNA was stored at 20 µg/ml 
in Tris buffer under pH 7.8 at -203C. The aliquots of silver 
nanoparticles were added separately into the respective purified 
DNA sample, incubated at 373C for about 24 h. The 
electrophoresis was done using Tris acetate buffer containing 15 
µg/ml ethidium bromide in mini submarine apparatus at 100 
amps for 30 minutes. After electrophoresis the gel was visualized 
under UV transilluminator. 
In the present study, biological synthesis of silver 
nanoparticles by Lactobacillus acidophilus 01 strain is primarily 
confirmed by color change of the reaction mixture from pale 
yellow to brown clearly indicating the formation of silver 
nanoparticles (see Fig. 1). The characteristic brown color due to 
the excitation of Plasmon vibrations in the nanoparticles 
provides a convenient signature of their formation [16]. 
Synthesized silver nanoparticles are characterized by UV-Vis 
spectroscope, a strong broad surface Plasmon peak located at 
430 nm on 14th and 21st day (see Fig. 2). The surface plasmon 
band remains in the range of 420.440 nm throughout the 
reaction period suggesting that the particles are dispersed in the 
aqueous solution with no evidence for aggregation after the 
complete of reaction. It has been observed that the nanoparticle 
solution is extremely stable for more than six months with no 
signs of aggregation even at the end of this period. It is known 
that silver cations are highly reactive and tend binding strongly 
with electron donar groups containing sulphur, oxygen or 
nitrogen [17]. But Mineian et al. [18] did not observe any extra 
cellular bio synthesis activity from Lactobacillus acidophilus. 
When we challenged the cell biomass of Lactobacillus 
acidophilus, it was observed that the silver was reduced 
 
 
FIG. 1. Reaction mixture with synthesized silver nanoparticles. 
 
 
FIG. 2. UV-Vis absorption of silver nanoparticles. 
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intracelluarly by Lactobacillus acidophilus. The primordial 
assay of silver nanoparticles is performed by EDX. Figure 3 
shows the EDX spectrum of the silver nanoparticles. Strong 
signals from the silver particles were observed (42.44% in mass), 
while weaker signals from C, O, Al and S atoms are also 
recorded. The SEM micrograph at 30000 times magnification 
was shown in Fig. 4. The SEM micrograph showed spherical 
nanoparticles with the size range of 45.60 nm. Mineian et al. [18] 
got nanopartilces with the size range of 20.25 nm. 
The genomic toxicity with all the tested concentrations of 
silver nanoparticles didn’t show any distinct effect in case that all 
tested genomic DNA no fragmentation or degradation was 
observed all in the tested genomic DNA samples. A clear sharp 
distinct DNA band observed in the entire tested DNA samples as 
in control (see Fig. 5) clearly reveals the non-toxicity of silver 
nanoparticles on genomic DNA and its best compatibility with 
genetic material of the organisms. 
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FIG. 3. Energy dispersive spectroscopy spectrum of silver nanoparticles. 
 
 
FIG. 4. SEM micrograph of silver nanoparticles. 
 
 
FIG. 5. Agarose electrophorogram of DNA samples treated with silver 
nanoparticles. 
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